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Supplementary Discussion S1. Electrochemical characterization of the RF/RFH2 couple on a glassy carbon RDE:
The cyclic voltammograms (CV) recorded on a GC RDE at 5 mV.s -1 in anaerobic salt solution with 140 μM RF showed 2 well-defined peaks centered around ⎼ 396 ± 4 mV vs. Ag/AgCl (n = 3), with a peak to peak separation ΔEp of 41 ± 2 mV ( Fig. S1(A) , thin line). These features are in good agreement with a reversible two-electron step electrochemical process with an apparent formal potential E 0' RF/RFH2 of ⎼ 400 ± 2 mV vs. Ag/AgCl (recalculated from 1 and 2 for pH 6.5 and 37 °C) and a theoretical ΔEp of 31 mV 3 . The polarization curve recorded at 2000 rpm ( Fig.   S1 (A), thick line) confirmed the electrochemical reversibility with a half wave potential E1/2 of 394 ± 5 mV vs. Ag/AgCl (n = 3) similar to E 0' RF/RFH2 and a Tomeš criterion value │E3/4⎼E1/4│ of 36 ± 1 mV (n = 3) close to the theoretical 29.3 mV (two-electron exchange, 37 °C 3 ). The plateau current density of ~ 170 µA.cm -2 is quickly reached below ~ ⎼ 0.45 V vs. Ag/AgCl. The evolution of this cathodic limiting current jlc with the electrode rotation speed ω has been recorded by CA at ⎼ 0.6 V ( Fig. S1(B) ). The corresponding Levich plot (jlc = f(ω 1/2 ), Fig. S1 where n = 2 is the number of electrons exchanged, F the Faraday constant, DRF the diffusion coefficient of RF, ν the kinematic viscosity of water (6.92 × 10 -3 cm 2 .s -1 at 37 °C), ω the rotation speed (rad s -1 ) and [RF] the dissolved RF concentration (M). From the Levich slopes of 3 independent measurements, the diffusion coefficient DRF at 37 °C was determined at (6.32 ± 0.22) × 10 -6 cm 2 .s -1 . This value is in good agreement with a literature value of 6.13 × 10 -6 cm 2 .s -1 obtained for a fully reduced RFH2 solution ( Fig. S2 ) and provided a very similar diffusion coefficient (6.46 × 10 -6 cm 2 .s -1 ) as expected for only 2 hydrogen atoms addition without conformation change for this large molecule (MRF = 376 g.mol -1 ). The more accurate mean value of DRF (for the oxidized state RF) will be kept for calculating either [RF] or [RFH2] as RF solutions were made from analytical-grade powder without further treatment. The Levich model for RDE formally allows the monitoring of the concentration of an electroactive specie when the latter is not consumed/produced in the diffusion layer of the RDE (Fig. S5, top) . In our case, the monitored RFH2 is also continuously produced in the diffusion layer by F. prausnitzii metabolism, which could modify the current recorded on the RDE for a specific RFH2 concentration in the bulk (Fig. S5, bottom) . The aim of the following model is to assess this putative impact to formally prove the relevance of using the Levich equation to accurately monitor [RFH2] and its production rate. For that, we shall solve the diffusion equation in the case of an homogeneous production of RFH2, which allows to obtain the evolution of the current density over time. Supplementary Table S1 . Symbols and units used in the model
Symbols
Description Units The model is developed assuming these hypothesizes:
1) t = 0 is defined as the starting point of the reaction and so the initial concentration of product is nil: C(x, t=0) = 0 ;
2) the RDE potential is sufficiently high to record the anodic mass transfer limiting current density jla, i.e. the maximal consumption of RFH2 on the electrode surface: C(x = 0, t) = 0;
3) the homogeneous metabolic reaction rate r is assumed to be maximal and time 
a) Evolution of RFH2 concentration profile in the diffusion layer
The evolution of RFH2 concentration C(x,t) in the diffusion layer over time is therefore described by the following differential equation with these boundary conditions (diffusion equation with constant production):
This equation is homologous to an inhomogeneous heat equation with a time dependent boundary condition. The solution ( , ) C x t of (S1) is obtained by posing ) ,
. By replacing into (S1), we find that the unknown function ( , ) u x t is solution of the following inhomogeneous heat equation: 
where the the series is convergent.
The general solution of (S1) ) ,
b) Validation of the Levich approximation for calculating the reaction rate
The current density jla(t) is proportional to the RFH2 flux J(0,t) at the electrode surface (Faraday law):
The factor 2 being the number of electrons exchanged per RFH2 molecules oxidized.
And the RFH2 diffusive flux follows Fick's first law at x = 0:
From (S5) and (S6):
And the derivative of C(x,t) with respect to x:
Finally, at x = 0 (electrode surface), the complete solution for the current density is: ) in (S9) is already more than 5 orders of magnitude smaller than the sum of the two following terms (equal at  3 4 ).
Consequently, for t   a good approximation consists in neglecting the series with respect to the two other terms, and (S9) becomes:
The value of τ depends on δ which is well defined for a RDE 3 : The evolution of the current density with time for t ≥ τ is the derivative of (S10) with respect to t:
And by replacing δ (from (S11)):
Finally, the relation between the metabolic reaction rate r and the slope of the chronoamperogram ( t j la   ) is rigorously:
Which are indeed the equation (7) and (6) stated in the main text of the study, respectively, and used to determine r.
The insignificant impact of the metabolic reaction in the diffusion layer was also confirmed experimentally ( Fig. S6) . There, the slope of the chronoamperogram monitoring a constant reaction rate increased proportionally with ω 1/2 , as predicted by (S14). Since the diffusion layer thickness (and therefore the amount of RFH2 produced per second in the layer) decreases linearly with ω 1/2 , a significant impact of the local homogeneous reaction would have broken the proportional relationship observed in Fig. S6 .
c) Validation of the Levich approximation for monitoring [RFH2]
In this study we assumed that [RFH2] could be continuously recorded by monitoring the current density according to the Levich model.
We proved that very quickly after the reaction started, the current density follows:
Where the constant term 3  reflect the impact of the homogeneous reaction in the diffusion layer and the second term increasing linearly with t is the Levich current only due to the specie coming from the bulk. It is clear that the relative impact of the reaction in the diffusion layer decreases over time. This impact becomes less than 1 % of the Levich current for:
.25 s (at 2000 rpm)
This confirms that the Levich approximation is rigorous to monitor accurately [RFH2] (or [RF]) very quickly after the reaction started. Note that the accuracy of the approximation continuously increases after the reaction started (e.g. 0.1 % after 42.5 s). Note finally that the limited impact of the homogeneous reaction in the diffusion layer was rather expected regarding the typically small thickness of the diffusion layer (~ 10 µm) which cannot contain a very large amount of bacterial cells (typical size ~ 1 µm). 
Supplementaty Discussion S3. Spectrophotometric measurements a) Anaerobic incubations general
Anaerobic incubations to determine the growth characteristics of F. prausznitzii and RF reduction based on spectrophotometry were performed in a 96-well microplate reader (Tecan Sunrise, Mechelen, Belgium) placed in the anaerobic workstation at 37 °C. Flat, transparent 96-well plates were filled with 200 µL suspension per well. Growth was analyzed at 620 nm and RF reduction was analyzed at 450 nm. RF absorbance did not interfere with analysis at 620 nm. 
b) anaerobic 96-well plate incubations for RF reduction in non-growing conditions
F. prausnitzii cell suspensions were prepared in the range of 5.2 × 10 6 -1.7 × 10 10 cells.mL -1 in the non-growing solution (see Method section) with and without 170 µM RF to achieve the highest RF concentration in the wells. These suspensions were diluted 1:1 in the non-growing solution with 170 µM RF to achieve a RF concentration range from 5.3 -170 µM. In this way the optimal bacteria-RF combination for monitoring RF reduction kinetics spectrophotometrically can be found in one experimental run. The 96-well plate was incubated in the anaerobic workstation and read-outs were made were made every 30s for the first ~ 2 h and every 60 s for the next ~ 6 h to be able to capture enough data points to determine the fastest kinetics at the highest bacterial concentrations using Xfluor™ software. The bacterial concentration was stable over the time of incubation as determined by incidental measurement at OD620nm ( Figure S18 ). Supplementary Figure S14 . Evolution of RF reduction rate with sodium sulphate concentration (n = 2). Results from CAs recorded at -0.25 V vs. Ag/AgCl, 2000 rpm, 150 µM RF, 11 mM glucose, 3.7 × 10 7 cell.mL -1 F. prausnitzii. Normalization is done with respect to the initial, stable rate before Na2SO4 addition. The non-significant impact of the salt concentration shows that neither the increase in ionic strength nor osmolarity were influencing the sodium carboxylates impacts presented in Fig. 6. 
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